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寸缩减能力的 3/2curve 分形结构，然后引入镜像结构和 PBG 结构对它进行改进
优化。改进优化后，天线工作频率为 RFID 的 UHF 频段的 2.4GHz 和 5.8GHz,其 11S
反射系数皆在-20dB 以下，并且为全向辐射，较好的符合了 RFID 应用的要求。
这部分还讨论了介质板厚度和介电常数对偶极子天线性能的影响，并做了相关理



























With the concept of the Internet of things, RFID will be applied to logistics 
extensively and intensively. As the indispensable part, the research on RFID tag 
antenna will be more important, significant and practical. With one hand basic on the 
basis of Microwave and Photon Technology Group and the other hand basic on the 
practice of Xinda Huicong Technology (Xiamen) Ltd. CO, in this paper two kinds of 
tag antennas were designed and manufactured on Fr4 materials and PET material 
respectively. The paper consists of three parts including basic theory, 3/2curve fractal 
antenna and bat-like tag antenna and two questions which are how to reduce the 
antenna dimension and how to adjust the tag antenna impedance to match with the 
chip impedance. 
The first part of the paper is about the basic dipole antenna theory and FEM 
theory, in which the former is the foundation of the tag antenna design and the later is 
the basis of antenna analysis.  
In the second part, a solution to the first problem in the antenna design based on 
Fr4 substrate is provided. In order to reduce the antenna dimension effectively, 3/2 
Curve fractal was introduced at first, then the mirror structure and the PBG 
technology were both applied to optimize the antenna characteristics. As a result, the 
3/2 Curve fractal antenna could works at dual-frequencies, ie. 2.4GHz and 5.8GHz, 
with omnidirectional radiation and the reture loss both bellow -20dB. In addition, the 
influences of dielectric constant, and thickness of the substrate and also the mirror 
PBG structure on antenna have been studied.At the end, another better size-cut 
antenna structure which can reduce the antenna dimension 22.7﹪ more is proposed 
and simulated. 
The third part is built on the projects of the Xinda Huicong Technology (Xiamen) 
Ltd. CO. for which a small bat-like RFID tag antenna working at 915MHz is proposed. 















structure was also used to match the antenna impedance with the chip impedance. 
Either the simulation results or the measurement results all show the bat-like tag 
antenna are good enough for the chip and the radiation almost omnidirectional with 
the maximum reading distance as 7.5m. Considering the practical application, some 
environment factors, such as the impact of liquid and metal objects, are studied at the 
end. Also some other impedance matching structures are advised to study in the future 
research work.  
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RFID 技术的比较如表 1-1 所示
[1-2] 
自 1937 年，RFID 技术被美国海军研究试验室（U.S.Naval Research 
Laboratory(NRL)）开发用来识别盟军的飞机以来，RFID 技术已经广泛的被用于 
 
表 1-1 条形码和 RFID 技术的比较 







差 被动被读 低 
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图 1-1 RFID 技术在物流上的应用 
 
物流方面。2003 年 11 月 5 日，甲骨文、SAP、IBM 等全球 100 家 Wal-Mart 百货
大的供货商全数聚集于 Wal-Mart 百货位于美国阿肯色州罗杰市的总部，
Wal-Mart 百货正式宣布，到 2005 年底止，所有供应 Wal-Mart 百货的商品装箱
上，都要有应用 RFID 技术的电子商品标签，从而引发全球针对零售业物流管理
实施 RFID 技术应用研究的新高潮。2007 年 3 月，由美国、德国、意大利、中
国、韩国等近 20 家研究机构在 EPC Global 框架之外成立了 The Global RF 
Lab Alliance (GRFLA)，以推动 RFID 技术在物流供应链以及更多的领域中
成功应用，如图 1-1 所示。 
随着中国加入 WTO，国内市场和国外市场结合为国际市场，随着国际 RFID
技术关于物流应用的潮流的掀起，在国内，RFID 技术也被大量应用于物流以及
运输。2007 年，中国第二代居民身份证使用 RFID 技术，基于 ISO / IEC 14443-B
标准的 13.56MHz 电子标签被用于身份证的识别。2008 年，北京奥运会电子门票
和奥运食品供应链应用了 RFID 技术，所有食品一律加贴 RFID 电子标签，实现对





正是在国外 RFID 在物流方面的应用已经大量展开、国内的 RFID 产业
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开发的基础上，进行 RFID 电子标签的设计和研究。 
1.2 电子标签天线设计以及应用的现状 
在 RFID 整个系统的构成中，用于阅读器和标签之间通信的标签天线是
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图 1-3 螺旋天线 缝隙天线 
 
带贴片天线的辐射基本上是由贴片导体开路边沿边缘场引起的，辐射方向
基本确定，因此，一般适用于通信方向变化不大的 RFID 应用系统中。  
(3)偶极子天线 
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